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Convert Abandoned Mills into Electric Power Plants 
Electricity on the Farm Made Possible by Co-operation 

By T. Commerford Martin and Putnam A. Bates 

I
T is not a unique situation that is pictured in the 
accompanying photographs: A water power once in 

active use, for mill purposes, is now abandoned be
cause the business has moved to a city offering closer 
markets and better facilities for obtaining mill 
workers, while the farmers in the im-
mediate vicinity, who would benefit im
measurably by the utilization of this 
energy were it transformed into elec
trieity and delivered direct to their 
farms, allow it to run to waste. If this 
is the way opportunities are neglected 
is it any wonder that the country youth 
leaves for the city where life is more 
progressive and agreeable? The solu
tion of the rural labor problem lies in 
making the farm an industrial estab
lishment where 'head work as well as 
hand work will be in demand, where 
the help will find pleasure in their em
ployment because 0[ improved condi
tions that are at least as healthy and 
agreeable as can be found in the cities. 

and about the barns, and the more electrical power he 
can use, the less animal or man power will be 
required. Besides this, electrkity will be needed for 
lighting, a subject much neglected on the farm. 

Probably an average of 25 to 50 horse-power of elec-

equip this mill as a central station power plant of their 
own? The property has been a bandoned and could be 
bought for very little. Some would answer this by 
saying that "such matters are hard to arrange amica
bly, and the distances of transmission introduce dif-

ficulties." 

With a natural power at hand, such 
as these photographs show, a co-opera
tive electric plant may be organized 
and sufficient energy developed to light 
the buildings and supply the power for 
a dozen farms_ The methods by which 

Part of dam and spillway. Very little expense would put this in shape 
for power service. 

Such things are a matter of organiz
ing only and the distance to which elec
tric power can be transmitted is but a 
question of economy. The principal 
elements l imiting this are two: the cost 
of power at the generating station, and 
the price which can be obtained for the 
delivered power. The difference be
tween these two elements must cover 
the cost of transmission, the interest on 
the investment and the profit. The cost 
of transmission comprises the loss of 
power in transmission, the cost of oper
ating, the cost of maintenance and re
pair. The value of the sum total of the 
interest, which must be paid upon the 
investment, and the minimum profit 
which is considered satisfactory, will 
have much weight in determining the 
limiting distance of transmission. A 
low interest rate and a low rate of pro
fit will, there'fore, be conducive to long 
transmission, both of which factors 

this may be done have been known so 
long as to insure their practicability. 

Almost all farmers could use elec
tricity to advantage, were a satisfac
tory supply available, but few would 
have sufficient demand to justify its in
troduction for their particular cases 
alone. Unfortunately many men are 
farm ing without any spare resources. 
and of them, no immediate improve
ments must be expected. This class 
seems larger than it is in reality, 'for 
the American farmer too often cares 
little for appearance, which accounts 
for th e popular idea that farming must 
be all work and no play. There is, 
however, a distinct class of men in any 
farming section, as in the cities, who 
look kindly upon co-operative effort for 
general be:terment. These are the 
men we must depend upon to organ
ize our farmers' water-power electric 
station. 

would naturally be low in the case of 
a co-operative plant. Hence, it is rea
sonable to conclude that with a suitably 
selected system of distribution the 
transmission question would not intro
duce great difficulties. 

The water power here illustrated 
would prove quite equal to a develop
ment of 1,000 horse-power constant min
imum supply, which would be an abund
ance for our purpose. Within a radius 
of ten miles, this plant as a center, a 
rich and only partially developed farm
ing country lies on all sides. To reach 
the most extreme point of this area, 
therefore, with electric service and 
without excessive transmission loss, 
suggests an economical initial potential 
of from 6,000 to 10,000 volts. 

Located, as this old mill property is, 
in the center of a farming section hav
ing a tillable soil of average fertility 

Old water power mill, twenty years idle. Would serve as farmers' co-operative 

electric power plant. 

The questions of transmission and 
distribution line, right of way and con
IStruction are matters that shoulrl be 
carefully worked out and we wlll not 
attempt here to discuss these in detail, 
except to say that better examples are 
found in our western practice or in 

and surrounded with farms averaging 
'from 300 to 500 acres each, on which stock ralsmg, 
dairying or grain farming is carried on, we have as 
interesting an opportunity to practise "conservation of 
natural resources" as one -could picture. 

Each farmer can advantageously use some power in 

trical energy could be used regularly on each of these 
farms, m aking say an aggregate of 600 horse-power in 
all, a plant capa-city which many rural town central 
stations would be pleased to possess. 

Why, therefore, should not farmers get together and 

foreign countries than in the construc
tion so carelessly erected by many eastern electric 
service companies, which, fortunately, is now gradually 
being replaced. 

Where electric current is to be carried on overhead 
(Continued on page 196.) 

This old building has possibilities as a grist mill or creamery using electric Water power quite equal to a development 

power supplied by farmers' co-operative plant. of 1000 horse-power. 

ABANDONED WATER-POWER THAT SHOULD GENERATE ELECTRICITY FOR FARM USE 
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means a great deal. 
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Kentucky climate, 
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Spaulding & Merrick 
Chicago, III. 
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Convert Abandoned Mills into 
Electric Power Plants 

on the basis of this somewhat over-con- I PEN N S Y L V AN IA R. R. 
servative estimate, there would be suffi-

(Continued from page 184.) 
cient yearly return to pay the cost of I NEW YOR full operation and insure a 20 per cent K AND CHICAGO 

wires at a high voltage over an extended 
area there is little difference from a point 
of view of risk to life between one high 
voltage and another. Only the best of 
construction should be used and proper 
provision for safety must be observed. 
This is not always the case with distri
bution systems having a voltage of about 
2,000, and for that reason a voltage of 
10,000 volts has an added advantage. 

�argin for. profit. �he plant discussed BETWEEN SUNS IS of suffiCient capacity to take care of 

With a co-operative system the farmer 
can erect much of the line work himself, 
thus accomplishing a saving. Poles may 
be prepared in the winter time' when 
work is not heavy. In some of the newer 
transmission installations, concrete poles 
are used with success and improvement 
in appearance. They are about 35 feet 
high, tapering from 15 inches in diameter 
at the base to 6 inches at the top, rein· 
forced throughout with steel rods. Such 
poles can be made at home at any con
venient time of year. 

With a high voltage system and proper 
line construction the poles ought to be 
spaced not less than 200 'feet apart and 
should take the most direct route from 
the source of electric supply to the point 
at which current is to be used. The im
mediate land over which the line passes 
should be assigned as a permanent right 
of way, proper provision for legally doing 
this and protection from malicious or 
meddlesome persons being made. 

The cost outlay in constructing such a 
distribution system would be found re
markably small if the farmer should make 
and haul all poles and cross arms and 
supply the rough labor for setting poles 
and stringing wires. The actual expendi
tures would, therefore, be only in pur
chasing wire, insulators, guys, etc., that 
could not be had on the ground. 'l'he 
number and size of transformers and 
meters would vary according to the indi
vidual demand and local conditions. 
These, however, each one should buy him
self in the same manner that he would 
electric motors and lamps. With such a 
system, all purchasing should be taken 
care of co-operatively, thus insuring to 
the individuals the benefit of quantity 
prices. In conjunction with the power 
plant a creamery, laundry and grist mill 
could be equipped and operated at very 
little extra expense, as the buildings and 
power available would prove ample for 
this. 

The total cost of the undertaking, as 
here outlined, including power plant and 
line construction, would be in the neigh
borhood of $30,000, to be borne by twelve 
subscribers, thus each must contribute 
the equivalent of $2,500 cash. Certainly 
a successful farmer having upward of 
300 acres should be able to muster this 
amount, if the investment will result in 
economy and safety. 

The cost of operating a water power 
plant is naturally small, and it consists 
merely of the interest and depreciation 
charges, and the salary of one or pos
sibly two men in attendance. If the 
plant is to give day and night service, 

the maximum demands of all the sub
scribers at any one time, and as two power 
units would be installed of equal size, 
eit'her one would have capacity for the 
average demands. 

This outline of a real practical oppor
tunity for farm betterment is only typi
cal of several that the writers themselves 
have observed, and, doubtless, there are 
hundreds of small water falls of this 
character available if we but look for 
them. 

To be sure it is hardly to be expected 
that the farmer as such is going to un
ravel the mysteries or details of a prob
lem of this kind alone, but we shall 
expect his interest and foresight in rec
ognizing the merit of such a scheme, 
and, once finding out its practicability, 
mastering the situation by so organizing 
that it may be successfully carried out. 

The manufacturer finds capital and 
skilled assistants to convert his new 
ideas into practical commercial form, 
and the farmer to be successful must 
follow the same course. 

Stress in Aeroplanes in Curvilinear 
and Fancy Flight 

(Continued from paae 189.) 
frolic and fantastic flying. 

In order to obtain actual data for the 
fluctuations of stress in an aeroplane in 
varied flight, I would suggest that a rec
ord be taken of the stress or strain of 
some tension or compression member of 
the machine in action; or simpler still, 
perhaps, that a record of the aeroplane's 
acceleration be taken, and more particu
larly its transverse acceleration. A very 
simple device to reveal the transverse ac
celeration of the aeroplane in flight would 
be a massive index elastically supported. 
A lath or flat bar stretching lengthwise 
of the machine, one end fixed, the other 
free to vibrate, and carrying a pencil 
along a vertical chronograph drum would 
serve such purpose. The whole could be 
incased from the wind as shown in the 
sl{etch. (Fig. 2.) 

An adjustable sliding weight could be 
set to increase or diminish the amplitude 
of the tracing, and an aerial or liquid 
damper could be added to smooth the 
tracing. The zero line would be midway 
between the tracings made on the drum 
by the stationary instrument when rest
ing alternately in its normal position and 
upside down; the distance from this zero 
line to the actual tracing of the station
ary instrument would be proportional to 
the aeroplane stresses in level rectilinear 
flight; while in level flight on a curve, 

R 

Fig. i.-Resultant force due to horizontal 

wheeling. 

then two men will be required, other- �ither horizontal or vertica1, the devia
wise one is all that is necessary. The tion of the mean tracing from the zero 
farmers' need 'for lighting during the line would indicate the actual stress in 
early hours of the morning and the con- the machine during such accelerated 
venience of having current for this pur- flight. Of course the drum could be 
pose at any time of night or day makes omitted and a simple scale put in its 
it a better equipment to have two men place, so that the pilot could observe the 
available for duty. The total salaries mean excursion of the pencil or pointer 
on this basis would approximate $2,000 from instant to instant. Also, the damp
per annum, and with 5 per cent interest ing of such excursion could be adjusted' 
and a like amount to cover depreciation to any amount in the proposed instru
and maintenance of the entire equip- ment, if the vibrating lath fitted its in
ment, we have a total yearly cost of casing 'box closely, with an adjustable 
$5,000. passage for the air as it moved to and 

In regard to the amount of electricity fro, or if light damping wings were added 
that each farmer would be likely to use to the lath, or flat pencil bar. 
with a total equipment averaging in ca- Another method would be to obtain by 
pacity the equivalent of 50 electrical instantaneous photography the position of 
horse-power, we are safe in assuming a 

I 
the centroid of the aeroplane at a number 

load factor of five to ten per cent for of successive instants, from which could 
eight hours per day. be determined its speed and path, or V 

Taking the lower' figure, this rePre- and R of the first equation, by which data 
sents 20 horse-power hours per day for therefore the stress could be read from 
each ef the twelve farmers, for which a the first table. 
rate of 10 cents per electrical horse- Perhaps the simplest plan would be to 
power hour would be a proper charge for add an acceleration penholder, with its 
the subscribers to pay for their service. spring and d'amper, to any recording drum 
This would, therefore, provide a mini- the aeroplane may carry for recording 

Through the uplands and 

valleys of Pennsyl vania, over 

the plains of the near west 

is a pleasant route to travel 

in the summer-time. Espe

cially on a train of the high

est grade over a completely 

rock-ballasted roadlwd. The 

perfect appointment of the 

train yields the maximum of 

enjoyment; the lay of the 
land insures the minimum of 

seasonal discomfort. 

The "Pennsylvania Spe

cial" makes the run mostly 

in the cool of the evening 
and at night. This is the 

ideal time for travel. It is 

.the business man's closed 

period of the day. 

The "Pennsylvania Spe

cial" is in the highest respect 

the Busy Man's train. It 
runs in his idle hours while 

business rests, and delivers 

him when the trade of the 
day begins. 

Economy of time is the 
pith of an undertaking. 

The "Pennsylvania Spe
cial" the original 18-hour 

train, all-steel, perfectly ap
pointed, leaves Pennsylvania 

Station, one b 1 0 c k from 

Broadway at 32d Street 4.00 

P. M. and arrives Chicago 

8.55 next morning. It leaves 

Union Station, Chicago, 2.45 

P. M. and arrives New York 

9.40 A. M .  next day. 
Other fast trains. 

A PLAN for INVESTORS 
We invite your inquiries regardinf our plan for 

the purcha"e of Railroad and Industrial 8tovks, 
wherehy WE COMI3lNE Higher Income. In. 
crease in Value. Absolute Safety, on pur
cbases of active listed securitIes. 

We will send you upon request description of 
this plan. which is superIor [0 bUYIng s[Qcks upon 
paniai payments without ellminating partIal pay
ment advantages. 

"PRAC1'JCAL INVESTMENTS" 

LEA VITT & GRANT 
Established 1903 

Members Cth18oltdale(l �todl: EJ'du.tnge, Nell) Yf)rk 
55 Broadway, New York 

Branch Office-48 West 22nd Street 

Makes and burns its own 
gas. Pure white 500 candle 
power light1 more brilliant 
thau electricity or acetylene, 
and cheaper than kerosene. 
Casts no shadow. Costs two 
cents per week per lamp. 
No dirt, no grease, no odor. 
D sed in every civilized 
country on earth. Over 200 
sty les. Every lamp war

ranted. Agents wunted. 
Write for catalog. 

mum yearly income of $6,000, assuming the air pressure, temperature, speed, etc. 
All that this average amount of electricity is Indeed, all such records could be taken 

I 
' 

consumed for 200 days each year. H<!Ince, I on a single drum. 
w. P. F.u..-4Co. 
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